A monograph of Bakirli Da8i, the northern summit range of the eastern Beyda8lari in the Western Taurus Mts, Turkey, is given. It includes an annotated floristic catalogue of 539 taxa and a survey of the high mountain vegetation. For eight taxa considerable distribution range extensions are reported. Seventeen taxa are new records for the Flora of Turkey grid C3. Distribution maps are presented for Helichrysum plicatum subsp. isauricum and Poa akmanii. Minuartia dianthifolia s.l. is revised; its subsp. cataonica and subsp. kurdica are sunk in synonymy of the 'type' subspecies. Two taxa, M. dianthifolia var. longipetala and M. ×antalyensis are described as new to science. The diagnosis of the recently described Arabis lycia is amended for carpological characters. The flora in general is characterised as rich in endemics (28.2 %) of chiefly E Mediterranean (montane) origin and enhanced proportions of E Mediterranean and Irano-Anatolian chorotypes as mono-or biregionals, reflecting the position of the study area at the coastal face of the Taurus, which is situated at the intersection of Mediterranean and Irano-Turanian territories. In spite of increasing human impact by skiing and cattlebreeding, the zonation of the subalpine vegetation belts remained chiefly intact, whereas the oreal forests have been largely replaced by xerophytic secondary dwarf shrub communities. A total of 13 asylvatic plant communities (in phytosociological terms) are distinguished in altitudes between 1800-2547 m, each briefly treated in site-ecological and symmorphological respects and classified syntaxonomically. Due to a taxonomically necessary correction, the combination Aethionemo lyciiLaserpitietum petrophili subass. arabidetosum lyciae is made. A vegetation profile of Bakirli Da8i has been established, showing additionally the distribution of the different chorotypes within the communities along an altitudinal transect.
Introduction
Bakirli Da8i (Turkish "Da8i" = Mountain, in the following abbreviated by "D.") forms the northernmost and highest summit of the mountain chain steeply rising along the west shores of the Gulf of Antalya (Antalya Körfezi) and extending some 20 km inland. As a part of the Western Taurus (Bati Toroslar, Lycian Taurus), these mountains constitute the eastern portion of the Beyda8lari, a massif long-famed for its rich flora, with a high proportion of endemics (Davis 1971 , Hartvig & Strid 1987 , Quézel 1973 , Quézel & al. 1970 ). In particular the coastal eastern Beyda8lari are outstanding in these respects, harbouring a great many narrow endemics such as Asyneuma pulvinatum P. H. Davis, Carum rupicola Hartvig & Strid, Paronychia davisii Chaudri and Ricotia davisiana B. L. Burtt.
Compared to the "classic" neighbouring peaks Tahtali D., Teke D. and Çalbali D. with a long botanising history, Bakirli D. above the ski resort Saklikent did not come earlier into the focus of interest than with the beginning of the last decade. Peter Davis and his co-workers concentrated on nearby Çalbali D. proper in 1949 ( Fig. 1 ; for itineraries, see Davis 1955) . The highly successful trip of Per Hartvig and Arne Strid (with Güven Görk) in July 1984 yielded the first traceable gatherings from the slopes of Bakirli D. (Hartvig & Strid 1987) . In June 1992, the third author (GP) visited Saklikent together with Peter Hein and Eckhard von Raab-Straube for one week for phytosociological field-work (Hein & al. 1998 , Parolly 1995a . Bakirli D. became the type locality of three associations and a number of subunits. Without then being aware of it, these authors made the first substantial floristic collections, comprising about 200 species. Some of the phytogeographically more important records were published later (Parolly 1995b) , including a new species, Arabis lycia (Parolly & Hein 2000) .
Seven years later, GP, with Markus Döring and Darko Tolimir, had the opportunity to continue his studies in the Taurus mountains and to revisit Bakirli D. (e.g. Parolly & Nordt 2001) . In the meantime, the TÜBITAK National Observatory had been constructed on the main ridge of the mountain; the supporting road cut into its slopes ( Fig. 2 ) now greatly facilitates field-work. Independently, between April 1998 and September 1999 the first author (ÖE) made extensive studies on the mountain within the scope of his MSc thesis (see unpubl. sources, Eren 2000) , entitled (in translation) "The flora and vegetation of Bakirli Da8i (Antalya/Turkey)", prepared at the Akdeniz University Antalya under the supervision of Mustafa Gökçeo8lu . Besides the core collections made up by the Antalya and Berlin teams, only a few additional records are available, viz. c. 125 gatherings by Rodney M. Burton (Eynsford, Kent, U.K.) made on two day-trips in 1995 and 2000, 41 records made by Gertrud and Robert Ulrich (Tübingen) on short visits in 1995 and 1996, and 30 species named in a paper dealing with the flora of the transect Sarisu to Saklikent by Düîen & Sümbül (2001) .
One may be surprised to learn that there is neither a "Beyda8lari florula" nor the expected number of floristic lists of the particular oreal to subalpine summit areas. Even the "grey" literature (for references see Göktürk & Sümbül 2002) covers chiefly the flora of lower elevations of National Parks such as the Olimpos-Beyda8lari Milli Parki and Termessos Milli Parki. As far as high mountain vegetation studies in the same area are concerned, one still has to refer to Quézel (1973) and the phytosociological papers mentioned earlier.
The present paper puts together the information available to comprise an annotated inventory of 539 taxa and points out the phytogeographic position of Bakirli D. It fills the local gap and lays at the same time a fundament for a future florula of the Western Taurus. Moreover, a detailed sketch of the vegetation is given, which can exemplify the composition and structure of the asylvatic oreal and subalpine vegetation of the Western Taurus. Although local, the inventory gains importance since Bakirli D. is a perfect place for future monitoring the increasing impact on the flora and vegetation of skiing and of the new road and other construction activities related to the observatory. Already an invasion of ruderals and weedy species is clearly visible along the road. Although these species at present affect the (natural) plant communities only to a minor extent, there is an opportunity to survey further changes. R. M. Burton (in lit.) reports that it can also work the other way: Verbascum pestalozzae, taken as the character species of a cliff association, occurs on ground levelled to make a road with the observatory compound.
Study area
Situation and delimitation. -Bakirli D. is among the most important peaks of Western Taurus. It is situated at 36°49'30"N, 30°20'00"E in Antalya province some 50 km WSW of the city centre. The ski resort Saklikent (1800-1850 m) lies at the foot of the main summit (Bakir Tepe, 2547 m) and is one of the few ski centres in Turkey. It allows skiing from November to April. The borders of the study area are indicated in Fig. 1 ; it includes the surroundings of Saklikent and Bakirli D. in total and thus a considerable portion of the oreal and the entire subalpine belt of that area.
Climate. -In spite of the observatory constructed on the summit, no meteorological data are available from the higher elevations of Bakirli D. and the Taurus in general. A single 3-day measurement (Parolly 1995a) gives a first idea of the drastic day-night oscillation of the temperature. At a larger scale, García Lopez (2001, see here also for related studies working with the indices of Emberger, De Martonne & Thornwaite) provides an useful overview of the Mediterranean phytoclimates of Turkey based on the numeric diagnostic Allué-Andrade model. According to this method, Boreo-Mediterranean phytoclimatic subtypes may be indicated for the study area.
Geology. -Several geological studies cover Bakirli D. and its surroundings (Brunn & al. 1971 , Güldali 1979 , Hayward & Robertson 1982 , Marcoux 1979 , Özgül 1976 , -enel 1997a . The higher parts of Bakirli D. are largely composed of Mesozoic sedimentary rocks. The rock is predominantly limestone, but at lower elevations ophiolitic outcrops cover substantial areas. In the course of the construction of the observatory, Karaman & al. (see unpubl. sources, 1996) did some geological surveying in the study area and mapped the distribution of sedimentary and metamorphic rocks (Fig. 1) .
In this section of the western Taurids, the so-called Antalya nappes are exposed. On the basis of structural and stratigraphic features two subunits are distinguished in the study area proper (for further subunits see -enel 1997a, b). A Middle Cambrian-Upper Cretaceous limestone unit (Tahtalida8 nappe, -enel 1997a) overlies an ophiolitic complex and makes up all of the summit region (Fig. 2) . It consists of white, light cream to beige-coloured re-crystallised, cracky limestone, which is subjected to an intense mechanical weathering. Screes are found nearly everywhere on Bakirli D., but predominate at its western part. The ophiolitic complex (Tekirova ophiolite nappe), moved in Upper Cretaceous-Paleocene times into its present position, forms parts of 466 Eren & al.: Flora and vegetation of Bakirli Da8i the lower ground around the compact limestone block of the mountain. It displays a sequence of light to dark grey, reddish, dark yellow and brown ultramafic rocks such as serpentinite, peridotite, gabbro, diabase and harzburgite, which after weathering leave smooth erosion forms. Although "Bakirli D." means "Coppery Mountain" there is no hint of mining activities and the name may well refer to the metallic shine of some of the ultramafic rocks.
Material and methods
The taxonomic and nomenclatural basis adopted is a hybrid with "Flora of Turkey and the East Aegean Islands" (Davis 1965 -1985 , Davis & al. 1988 , Güner & al. 2000 as the major reference. As far as available, the nomenclature of "Med-Checklist" (Greuter & al. 1984-89) has largely been taken into consideration. The first two volumes of "Flora hellenica" (Strid & Tan 1997 , 2002 have guided us in a certain number of families, as did the floras of the neighbouring countries and large islands (Jahn & Schönfelder 1995 , Meikle 1977 , 1985 , Mouterde 1966 ) and a great many monographs (e.g., Bolliger 1996 , Carlström 1984 , 1985 , Tan & Yildiz 1988 , Zohary & Heller 1984 . The floristic catalogue is mainly based on the authors' collections and the additional results of the field parties named in the introduction (for collecting dates, abbreviations of collectors and herbaria, see below). We have not seen any of the specimens of R. M. Burton. To save space, we have cited for all taxa only a selection of up to five collections to reflect their altitudinal and site ecological range of occurrences. However, single habitat indications should not be over-emphasised, because many of the collections of the Berlin group come from relevés sampling one community type. These relevés include many transgressive species from other formations and thus a single citation of a specimen without its context does not tell much about its habitat.
We have only indicated synonyms (mostly) not included in Davis & al. (1988) , Güner & al. (2000) and Greuter & al. (1984-89) , if we considered them to be significant for the Turkish reader at least. For convenience, the family concepts are in accordance with the "Flora of Turkey".
The phytogeographic elements were chiefly attributed according to the "Flora of Turkey" (l.c.), the "Conspectus florae orientalis" (Zohary & al. 1980 , 1983 , Heller & Heyn 1986 , Hein & al. (1998) , Kürschner (1982 Kürschner ( , 1984 , ), Parolly (1995a , Jahn & Schönfelder (1995) and Zohary (1973) .
For the phytosociological study of the vegetation units, we have followed the conventions of the Braun-Blanquet approach (Braun-Blanquet 1964) , with the modifications introduced since that time (Dierschke 1994; see also Parolly 2003) . We have applied a deductive syntaxonomy in the sense of Kopecky & Hejny (1978) in classifying communities without particular character species as basis communities, fragmentary communities or derivative communities of a superordinate unit. A total of some 180 relevés have been established between 1800 and 2547 m. The community tables have been condensed into a synoptic table (Table 1 ). The naming of some of the still unpublished communities is tentative and all are given without rank in order to prevent synnomenclatural problems. The syntaxonomic classification (Table 2 ) is adopted from Parolly (2004) .
For selected communities chorotype and life form spectra are given. Their calculation follows Reichelt & Wilmanns (1973) . The life form spectra are presented weighted, i.e. based on the mean percentage cover of the taxa within the communities. By contrast, chorotype spectra consider the species frequency in calculating an un-weighted group percentage. E: Özkan Eren: 1.4.1998 -15.9.1999 dupl. B, GAZI, herb. Parolly] Strid, with Güven Görk: 18.7.1984 (no. 23659-23704) [C or herb. Strid; dupl. B, E, G, IZM, LD, RSA, UPA, WU]. OD: Olcay Dinç Düîen: 6/1995 Düîen: 6/ -9/1996 [AKDU]; cf. Düîen & Sümbül (2001) . P: Gerald Parolly, with Peter Hein & Eckhard von Raab-Straube: 18.6.-24.6.1992 Parolly: 10.-13.7.1999 [B; dupl. ISTE, herb. Parolly] . U: Gertrud and Robert Ulrich: 30.8. and 2.9.1995, 26.7.1996 [B, C (Asyneuma lycium, Seseli hartvigii) , E (Sideritis), GOET (Centaurea), M, MB, STU]. Herbarium abbreviations after Holmgren & al. (1990) ; AKDU = Herbarium of the Akdeniz University Antalya, Turkey.
Chorology. and Parolly (1995a), which were not explicitly given as such and mostly overlooked. Davis -1c: 16.6.1998, E 6346. -H / End wt , LR (cd) . Erigeron cilicicus Boiss. ex Vierh. -1a: 25.5.1998, E 6064; 2a: 5.5.1998, E 6355; 7: RB 2213 Parolly -2c: D 470; 16.6.1998, E 6404; T 476; 2d: P 6517. -C / End t , EN. -The material accumulated since its first description (Parolly 1995b) , justifies presentation of a preliminary distribution map (Fig. 3) . Two remarkable records extend the range considerably from the Pisidian-Isaurian Taurus to the west. The gatherings cited above document its occurrence in the Beyda8lari. They represent a rather low-growing (10-15(-20) Specimens. -1c: 7.6.1998, E 6265; 2c: 6.6.1998, E 6246; 2c: D 274; 2e: P 6528; 4: P 6576 (Heywood 1952 , Grierson 1975 -10-9; 2b: 9.6.1998, E 6299; 2c: 16.6.1998, E 6159; 7.6.1998 , E 6497. -C / End t , LR (nt). Alyssum aurantiacum Boiss. -1c: 27.6.1998, E 6357; 2b: 16.6.1998, E 6164; 2c: R E3-4; 7: RB 2300. Dudley -1c: 8.6.1998, E 6220;  1f: P 6604. -T / IA. Arabis alpina subsp. brevifolia (DC.) Greuter & Burdet -1a: 24.4.1999, E 6652; 1b: P A3-4; 2a: 7.6.1998, E 6170; P 92-12; 2b: 24.8.1998, E 6308 Hein -2a: 24.8.1998 , E 6308a; PH A17-1; P 6540. -C / End loc , CR. -Eren 6308a is the third record of this steno-endemic from its only locality (Parolly & Hein 2000) . A search for it on Çalbali D. and Tahtali D. did not reveal further localities. Ripe fruits are now available and allow to emend the description: Siliquae 15-18(-20) × 1.5 mm, valves pale brown, yellowish green to straw-coloured, somewhat shining and weakly keeled. Seeds uniseriately arranged, 7-10 per loculus, pale brown, ovoid, smooth to weakly foveolate, strongly flattened, narrowly winged, c. 1.2-1.5 × 0.7-0.9 mm. Aubrieta deltoidea (L.) DC. -2a: 23.5.1998, E 6196; 2b: P 92-17-5 23.5.1998, E 6291; 2c: 23.5.1998, E 6195; 2e: 6.6.1998 , E 6289; P 6493. -C / IA. Erysimum kotschyanum Gay -1e: 6.6.1998, E 6108; 2e: 24.7.1998, E 6183; P 92-11d R A10-5; 4: P 6565. -H / End t , CR. -Our recent field-work clearly revealed a more optimistic picture than given for this easily overlooked species in the Red Data List . Actually it has healthy populations on Honaz D., Sandras D., in the Akda8lari, the Beyda8lari and the Geyik Da8lari. For its total range and ecology see . We consequently suggest its deletion from the list. Thlaspi perfoliatum L. trailing shoots, while those on rocks and in wind-swept places are nearly cushion-forming clumps. The indumentum both of leaves and sepals is, as in many Minuartia and Arenaria species, an unreliable feature. The populations include plants with all combinations, although an increasing degree of overall pubescence can be observed from west to east. Plants with clawed petals are present in all collections studied, partly even varying within a single flower. Sepal length may be the only character with some relevance. The plants from Akda8lari in the west of the range (the type locality of subsp. dianthifolia) tend to have the smallest flowers, with 6-7(-9) mm long sepals. The two eastern subspecies have larger flowers with (8-)9-11(-12) mm long sepals but with a considerable overlap in size between them. Perhaps two subspecies will be acceptable, subsp. dianthifolia restricted to the Akda8lari massif with small flowers and a tendency towards a sparse indumentum and subsp. cataonica from the Beyda8lari to the east. However, considering the general variability within this species, we presently suggest relegating all these subspecific taxa into synonymy.
Most recently (Aytaç & Duman 2004) , after submission of our manuscript, subsp. elmalia Aytaç was added to the Minuartia dianthifolia complex, a 20-30 cm tall plant from montane steppe and segetal vegetation transitions in the Elmali-Korkuteli area. In the light of our material and concept, the discriminating measures of subsp. elmalia (plant size, leaves length, etc.) merge into the range of parts of the upland plants, but the usually falcate leaves and the particular stem indumentum (glandular-hirsute nodes, glabrous internodes) seem to tell it clearly apart. More material is needed, before its status can be assessed. An obvious hybrid between Minuartia dianthifolia and its close ally, M. pestalozzae, makes the local situation more intricate. In its overall appearance and dimensions, M. ×anta-lyensis clearly stands between its parents, forming dense, lush green tufts. By contrast, M. pestalozzae forms 10-15 cm tall, flat and pungent, yellowish green thorn-cushions overtopped by short, stout stems bearing hardly more than 3 flowers. The size of its flowers is intermediate, with sepals (11-)12-13(-14) mm long (in M. pestalozzae (14-)15-20 mm). In leaf shape and texture the hybrid is closer to M. dianthifolia (basal leaves narrowly lanceolate with lateral and median nerves weakly differentiated, stem leaves narrowly lanceolate to linear, all unarmed, acute to minutely and extremely thinly apiculate to mucronulate (0.1-0.2 mm), all leaves uniformly green), but the 0.5(-1) mm long subpungent, weak leaf mucro and the lanceolate stem leaves point toward M. pestalozzae. The latter differs in its often longer, always pungent leaves with the much extended median and lateral nerves fused at the leaf-tip into a percurrent, 1-2 mm long, hard spinule, and in the ovate-lanceolate stem leaves; the nerves of the leaves are distinctly paler, often straw-coloured. In its floral characters, M. ×antalyensis approaches M. pestalozzae in having petals and capsules only ½ as long as the sepals and a 2-3(-4)-flowered inflorescence. Seeds are regularly produced, light brown, 1.2-1.5 mm, strongly tuberculate as typical of the section, providing no character to separate it from the parent species. Germination rate and viability unknown. Very local, but at the collecting site more frequent than the parents. Minuartia erythrosepala (Boiss.) Hand. -Mazz. var. erythrosepala -1c: 16.6.1998, E 6545; 2e: 6.6.1998 -C / IA.
Silene spergulifolia (Willd.) M. Bieb. -1c: 6.6.1998, E 6089; 2c: 27.6.1998, E 6027 
Thymelaeaceae
Asphodeline taurica (Pallas) Kunth -1c: 27.6.1998, E 6132; 1f: P 92-12-7 Marais -1c: 5.5.1998, E 6766; 14.4.1999, E 6710; 1f: P 92-12-37; 2c: 23.5.1998 
Vegetation

Zonation
The eastern Beyda8lari show in general a Tauric zonation (Kürschner 1982 (Kürschner , 1984 ) with a high mountain habitat and vegetation inventory as depicted by Parolly (2004; cf. also Ayaîligil 1987) and in Fig. 5 . The timberline may be assumed to range about 2200 to 2300 m (Louis 1939 , Mayer & Aksoy 1986 , Parolly 1995a , Quézel 1986 ). Records of Juniperus excelsa shrubs on cliffs up to 2500 m indicate the potential tree-line. Around Saklikent the tree-line is, as usual in the Taurus, depressed to below 1900 m and very open remnants of the former oreal needle-leaved mountain forests of Pinus nigra var. caramanica (Loudon) Rehder, Juniperus excelsa and J. foetidissima clothe parts of the lower slopes of Bakirli D. (Fig. 1) . Above this belt, the subalpine tragacanthic vegetation extends up to the summit ridge, comprising a mosaic of grasslands, dwarf shrub and thorn-cushion communities. This zonal vegetation is interrupted and variously intermingled with azonal and extrazonal occurrences of screes, rock fissure communities, snow-patches, meltwater communities and the outposts of the alpine vegetation, the Drabo-Androsacetalia, along the ridge and other wind-exposed places. It is evident that secondary dwarf shrub and thorn-cushion communities (which replace the former forest vegetation) descend now to approximately 1700 m. The diversity of the oreal and lower subalpine xerophytic vegetation is enhanced because of the geological peculiarities: it is here that ophiolitic outcrops occur that support a partly deviating flora and vegetation. Table 1 puts all types of asylvatic mountain vegetation together as far as studied by relevés. The ruderal and segetal vegetation in and around Saklikent was not included in our vegetation studies, but it yielded a rich flora. Also excluded (although documented by relevés, RaabStraube, unpubl. sources 1994) are the very localised Polygono-Polygonetalia flushes with Dactylorhiza iberica, Carex otrubae, Juncus compressus and J. inflexus at the entrance of the village due to their exclusive floristic inventory. Such communities occur in the Taurus mostly between c. 1400 and 1800 m. Table 2 shows the syntaxonomic classification of the communities distinguished below or mentioned in the text.
Vegetation units
Rock communities (Table 1, columns 1a-c, 2 ). -The vegetation of the cliffs and rock fissure communities of Bakirli D. can be grouped into two community types (ecologically differentiated alliances) within the Silenetalia odontopetalae order of southern Anatolia and the adjacent Levant. A fragmentary mesophytic to hygrophytic Campanulion cymbalariae rich in hemicryptophytes has been recorded from some larger shady and damp clefts. The majority of the relevés belongs to the only xerophytic rock fissure association of Bakirli D., the Aethionemo lycii-Laserpitietum petrophili with three subassociations, all dominated by chamaephytes.
In the light of the new relevés available, it is necessary to unite the subass. typicum and subass. verbascetosum pestalozzae. The more broadly treated unit is the dominating rock community from oreal to subalpine elevations at sun-drenched cliffs. The subass. saxifragetosum Table 1 . Synoptic table of the high mountain vegetation of Bakirli Dagi (oreal and subalpine communities). Communities and sources. -Columns: 1 = Aethionemo lycii-Laserpitietum petrophili, 1a = subass. typicum, 1b = subass. arabidetosum lyciae, 1c = subass. saxifragetosum luteoviridis, 2 = Laserpitium petrophilumCampanulion cymbalariae basis community [1-2 based on Hein & al. 1998 and unpubl. relevés by ÖE and GP] , 3 = Lamietum cymbalariifolii [based on Parolly (1995a) ], 4 = Ranunculo cadmici-Fritillarietum crassifoliae [based on Parolly (1995a : table 3 , columns 1-21)], 5 = Polygonum karacae-Astragalus creticus community, 6 = Astragalus microrchis community, 7 = Salvia pisidica-Tanacetion praeteriti basis community, 8 = Tanacetion praeteriti basis community, 9 = Sternbergia colchiciflora-Taraxacum bithynicum community, 10 = Helichrysum plicatum subsp. isauricum community [5-10 based on unpubl. relevés by ÖE], 11 = Fritillarietum pinardii, 12 = Muscari bourgaei-Ornithogaletum brevipedicellati [11-12 based on ], 13 = Seseli hartvigii community [5-10 based on unpubl. relevés by GP]; abbreviations: AC: character species of association; CC: character species of community; DA: differential species of association; DC: differential species of community; loc: local; ls: limestone, o: ophiolite. luteoviridis characterises moderately shady and humid cliffs with the Euro-Siberian Saxifraga corymbosa (S. luteoviridis) as differential species of the Campanulion cymbalariae. The subass. arabidetosum is confined to rocks along the wind-swept ridge, and besides Arabis lycia, differentiated by an enhanced number of Drabo-Androsacetalia species.
This subassociation was originally published under the name subass. arabidetosum aubrietiodes Hein & al. 1998 . However, the eponymous plant later turned out to be a then undescribed species (Parolly & Hein 2000) and the community must be renamed according to Art. 43 CPN (Weber & al. 2000) as Aethionemo lycii-Laserpitietum petrophili Hein & al. 1998 subass. arabidetosum lyciae Parolly, Hein & Kürschner, corr. hoc loco.
Scree vegetation (Table 1, columns 3-4) . -The scree vegetation of the Western Taurus belongs to a particular Lamietalia cymbalariifolii order within the Heldreichietea class. The scree com- Hein & al. 1998 , Quézel 1973 , Quézel & al. 1992 , Parolly 1995a Astragalus microrchis community -Salvia pisidica-Tanacetion praeteriti basis community -Tanacetion praeteriti basis community -Sternbergia colchiciflora-Taraxacum bithynicum community -Helichrysum plicatum subsp. isauricum community munities are chiefly composed of creeping hemicryptophytes and rhizome geophytes adapted to burial and an often considerable proportion of bulbous geophytes which move with the unstable substrate. Depending on the mobility and the structure and the contents of fine soil (for definitions of the edaphic parameters see Parolly 1995a, 1998) two associations occur on Bakirli D. The Lamietum cymbalariifolii colonises coarse scree poor in fine-soil, either on steep, active slopes with a high mobility or on more moderate slopes with a thick scree/air-layer. By contrast, the Ranunculo cadmici-Fritillarietum crassifoliae dwells on sliding slopes with a fine to medium coarse (debris < 10 cm diam.) scree/air-layer only 3-15 cm thick, overlaying fine-grained soil horizons. Owing to the more favourable site conditions, at places with incipient stabilisation the community rapidly develops towards a limestone sward community (Tanacetion praeteriti). Typically enough, slopes covered by the Fritillarietum crassifoliae have a "striped" appearance ("striped scree slopes") due to many parallel long and narrow bands (often only a few decimetres broad) of sward initials along the sloping scree.
At present, only the Lamietum cymbalariifolii subass. typicum is documented by relevés from Bakirli D. The discovery of Heldreichia bourgaei indicates that the subass. heldreichietosum Parolly 1995 may also occur. (Table 1, columns 5-10) . -Gappy limestone swards, dwarf shrub and thorn-cushion communities are the most prominent and abundant formations of SW Asian high mountain vegetation (Barbero & al. 1975 , Kürschner 1986a and the dominant vegetation on Bakirli D., both on limestone and ophiolite. All communities can be grouped into the Tanacetion praeteriti alliance (Astragalo-Brometalia) of the Western Taurus as redefined here. Disregarding the often very different physiognomical appearance of the stands (three different formations), in floristic-phytosociological terms such a differentiation is not reflected at and above association level. This seems to hold true for all of the Bati Toroslar. The Elytrigia divaricata limestone swards are nothing but initial dwarf shrub and thorn-cushion communities establishing themselves on stabilised scree slopes or old rock slides. The proportion of tragacanthic species varies greatly with altitude, exposure and pedology (substrate, fine soil content and thus the water capacity). Based on the relevés of the first author, six often intergrading units may be distinguished. All but one community are only of local value, differentiated by major characteristic species and not apt for a formal syntaxonomic description. The only exception is the Astragalus microrchis community, which may well merit association rank. It covers large parts of the xeric slopes of Bakirli D. with a reasonably good water-supply (fine soil visible at the surface). Among the main edificators is the thorny Onobrychis cornuta, which elsewhere in the area preferentially inhabits Drabo-Androsacetalia sites. The Salvia pisidica-Tanacetion praeteriti basis community covers more rocky and steep slopes with reduced fine soil accumulation; enhanced fine soil accumulation is a prerequisite for the establishment of Astragalus microrchis. These Elytrigia divaricata grassland stands can be clearly attached to the Astragalus microrchis community. The Tanacetion praeteriti basis community unites different incompletely developed stands of the alliance on limestone, such as initial swards and dwarf shrub communities overgrowing consolidated screes, disturbed stands re-colonising land after construction measures or fragmentary stands after overgrazing. Marrubium bourgaei is among the dominant antipastorals of the Western Taurus; it reaches high cover values at places strongly browsed by goats and sheep (Marrubium pastures, Yayla lairs) and, at a more natural centre of occurrence, within the doline vegetation. It is not unlikely that the Sternbergia colchiciflora-Taraxacum bithynicum community represents a phenological stage of a moderately grazed thorn-cushion community / Marrubium pasture transition at lower elevations (oreal), derived from the Astragalus microrchis community.
Xeric oreal and subalpine grasslands, dwarf shrub and thorn-cushion communities
The last limestone community segregated is the Helichrysum plicatum subsp. isauricum community found in well developed, flat or gently sloping places with plentiful fine soil and a good water supply, in the subalpine region. It is a dwarf shrub community with a reduced set of thorn-cushions. This and the lack of many xerophytes such as Elytrigia divaricata places it next to the Thlaspion papillosi.
On ophiolite a Polygonum karacae-Astragalus creticus community has been recorded, with Polygonum karacae and Alyssum huber-morathii as serpentinophytes, many disturbance indicators and higher ranked dominants indifferent to substrate-vague such as Astragalus creticus and A. microcephalus. It is noteworthy that it comes closer to the basiphytic Tanacetion praeteriti (although it is isolated due to the lack of many characteristic limestone species) than to the western race of the serpentinophytic Thuryion capitatae Quézel 1973 in its revised conception (Parolly 2004 (Parolly 2004 ) that Trifolio-Polygonetea, being rich in geophytes and hemicryptophytes, represent the damp extreme of the xeric thorn-cushion and dwarf shrub communities (Astragalo-Brometea) and not an independent vegetation class. Two associations have been described from Bakirli D. as Muscari bourgaei-Ornithogaletum brevipedicellati and Fritillarietum pinardii, both included in Thlaspion papillosi. The first association covers the moist bottoms of dolines, grows close to long-lasting snow-fields or constitutes the vegetation along meltwater runnels. The Fritillarietum pinardii is more mesophytic and has an enhanced proportion of chamaephytes and is, in dolines, interposed between the former association and the xeric thorn-cushion communities. distinguish a number of edaphic variants and stages within Muscari bourgaei-Ornithogaletum brevipedicellati. The new Bakirli D. records of pronounced chionophytes such as Colchicum triphyllum (Merendera triphylla) and Crocus biflorus subsp. isauricus, often found in or close to meltwater pools, confirm such a classification. The small-scale occurrences of doline vegetation on Bakirli D. strongly suffered from the construction of the observatory. The road cuts two dolines, soil movements changed the floristic composition dramatically and the largest doline, the camping ground of the 1992 trip and type locality of Fritillarietum pinardii, is now the oversized parking place of the observatory. (Table 1, column 13) . -As there is no real alpine belt on Bakirli D., a Drabo-Androsacetalia vegetation is developed only along the exposed main ridge and in rather small patches on windbeaten hilltops and flats lower down (extrazonal occurrences). All stands can be grouped into a Seseli hartvigii community with different altitudinal forms, also sampled on Tahtali D., which clearly fits into the Paronychion lycicae Quézel 1973 alliance comprising the high-mountain mat and cushion forming communities of the Western Taurus. The vegetation cover of this gappy unit ranges in average from 30-50 (70) %, but the species diversity is high with 25-45 species in less than 10 m².
Vegetation of wind-swept mountain habitats, zonal alpine and subnival vegetation
Life forms of the communities
The life form (Raunkiaer 1934 ) spectra of the communities (Table 3) show the expected dominance of chamaephytes over hemicryptophytes and geophytes for all Astragalo-Brometea and xerophytic rock communities. Mobile screes are unsuitable for chamaephytes, which cannot compete with the highly successful hemicryptophytes and the rhizomatous and bulbous geophytes in their response to burial and physical damage of parts of the plants (for details see Parolly 1995a ). Other habitats with high proportions of hemicryptophytes are shady and damp rock crevices (Campanulion cymbalariae) and meltwater runnels and dolines supporting hygrophytic to mesophytic communities (Trifolio-Polygonetalia). The many hemicryptophytes within the Tanacetion basis communities (often limestone swards) are chiefly due to transgressive scree plants and the prevailing grass cover. Geophytes gain their greatest significance with the Ranunculo cadmici-Fritillarietum crassifoliae scree community and in the Trifolio-Polygonetalia stands. Transgressives of the latter community type are responsible for the enhanced percentage of bulbous geophytes within the Campanulion cymbalariae stands. Therophytes play only a very subordinate role, as generally in the high mountain ecosystems of the Taurus. Screes, rock clefts and dolines often prevent their occurrences (for a discussion of this see Parolly 1995a). Within the xerophytic Astragalo-Brometalia and Drabo-Androsacetalia the annual hemiparasitic Bornmuellerantha aucheri is the most important therophyte of the Taurus. Bekat 1987 , Ilarslan & al. 1997 . This number becomes all the more impressive because it had been lowered considerably by including the flora of the flushes and the ruderal sites of Saklikent with their dominating Euro-Siberian or pluriregional and wide-range chorotypes. Comparable studies tend to concentrate on the endemic-rich xerophytic mountain flora proper. The spectrum mirrors the phytogeographical position of the study area. The Tauric System (Parolly 2004 ) as a whole stretches along the intersection of two phytochoria, e.g. in the Western Taurus the Mediterranean and Irano-Turanian regions, chiefly represented by E Mediterranean and Irano-Anatolian elements. These chorotypes, partly as biregionals (EMed-IA), predominate both in the flora and the majority of the vegetation units, i.e. in all Mesogean units (Hein & al. 19191998, Kürschner 1982 , Quézel 1973 . The prevailing Mediterranean influence becomes more distinct if one bears in mind that the bulk of the endemics of the Western Taurus (and of the Central Taurus) is in general of E Mediterranean (montane) origin (cf. Davis 1965 -1985 , Davis & al. 1988 , Güner & al. 2000 . Fig. 5 shows the distribution of the chorotypes within selected communities along the slopes of Bakirli D. Chorotype spectra of the communities help to characterise the units additionally. Whereas life form spectra reflect the contemporary climatic conditions in displaying one predominant life form, chorotype spectra may provide some indications of ancient climates, migration routes and origin of different elements (Kürschner 1982) . The prominent role of the endemic species within the xeric vegetation types and also the snow-patches is evident and ranges between c. 30 and well above 50 %. In the E Mediterranean hygrophytic rock vegetation (Campanulion cymbalariae) the proportion of endemics is lower, around 26 %, which also displays greatly enhanced numbers of Table 1 , hatched: ophiolite.
Euro-Siberian, northern (bryophytes) and temperate pluriregional elements. The Aethionemo lyciiLaserpitietum petrophili subass. saxifragetosum luteoviridis bridges the Silenion odontopetalae and the Campanulion cymbalariae; both have so similar spectra.
There are no remarkable differences between limestone and ophiolitic sites. By contrast, the serpentine communities on Sandras D. have the highest proportions of (local) endemics ever encountered in the Taurus range with exceptional percentages of local endemics (Quézel 1973 and unpublished relevés of the PONTAURUS project).
Concluding remarks
Bakirli D. and its close surroundings have a highly diverse, endemic-rich flora with close to 540 subgeneric taxa (species, subspecies and varieties) and thus a considerable portion of the upland flora of the Western Taurus in a comparatively very small area. The flora of the whole Olimpos Beyda8lari National Park comprises some 900 taxa (865 according to Peîmen, unpubl. sources 1980) and the preliminary inventory of Düîen & Sümbül (2001) along the Sarisu-Antalya transect includes 702 taxa. This phytodiversity is certainly the consequence of its situation within the Beyda8lari, which is generally rich in species and endemics. Moreover, not many places in the Taurus were botanised so intensively; in many other studies critical groups such as Poaceae and Cyperaceae seem to be heavily under-recorded. Due to this and the very different areas any statistical comparison between local mountain floras remains inappropriate.
For the present study a reasonable degree of completeness can be assumed. There are surely some undetected species among the groups that are notoriously difficult, such as Taraxacum, Festuca, Onosma, the ferns and the early vernal and late autumnal flora. Some five plants (e.g. Scorzonera sp., Rumex sp.) are only known from sterile gatherings within the relevés. A few doubtful records such as Helichrysum plicatum subsp. plicatum and Marrubium heterodon (Düîen & Sümbül 2001;  specimens not traced at AKDU) have been omitted; they require confirmation. Both are not unlikely since they are known to occur in adjacent ranges, but more probably refer to widespread allied taxa frequently recorded on Bakirli D. The total vascular flora of the study area may be about 560 taxa.
Bakirli D. harbours not only a large proportion of the endemics or subendemics of the Western Taurus but also healthy populations of some endemics of the eastern Beyda8lari, such as Asyneuma lycium, Dorystoechas hastata, Scrophularia candelabrum, Seseli hartvigii (all Tahtali D. to Bakirli D.) or Verbascum pestalozzae (Teke D. to Bakirli D.), all tentatively regarded as paleoendemics in this sheltered part of the range, which was probably never glaciated (Davis 1971 , Parolly & Nordt 2001 . In contrast to Tahtali D., only two very rare local endemic species, Arabis lycia and Secale leptorhachis, are known from Bakirli D. (Parolly & Hein 2000 , Parolly & Scholz 2004 .
Seventeen taxa represent grid records not in the Flora of Turkey and related references (Davis 1965 -1985 , Davis & al. 1988 , Güner & al. 2000 . The earlier vegetation studies (Hein & al. 1998 , Parolly 1995a , often overlooked by local botanists scanning references for grid novelties, have added a few more such records (e.g. Erysimum pallidum, Saxifraga corymbosa, Trifolium hybridum subsp. anatolicum) without indicating their novelty. Most of these records bridge minor distributional gaps of taxa with often wide ranges (e.g. Bromus lanceolatus, Helichrysum pallasii, Scorzonera cana var. jacquiniana, S. judaica, Xeranthemum inapertum). Some (e.g. Centaurea inexpectata, Crenosciadium siifolium, Ferula lycia, Hesperis pisidica, Poa akmanii, Polygonum karacae) extend or round off the range of endemic or Anatolian-wide rare species. Two taxa (Minuartia verna subsp. brevipetala, Silene ispartensis) have on Bakirli D. their first recorded occurrences outside their type localities. These and other interesting records have been annotated briefly in the species list above.
With the exception of the oreal forest vegetation, which has been degraded locally to open stands of single trees or more often completely replaced by secondary dwarf shrub and thorncushion communities, the Tauric Zonation of Bakirli D. is well preserved. It displays all subalpine vegetation types (formations) of the Taurus: screes, rock-fissure communities, thorn-cushion and dwarf shrub communities, gappy limestone swards, the vegetation of wind-exposed ridges and rocky flats as well as the vegetation of snow-patches and meltwater communities (Fig. 5) . The importance of Bakirli D. in understanding and conserving the high mountain vegetation is indicated in phytosociological terms by the fact that five of the eight subalpine associations described from the Lycian Taurus (Hein & al. 1998 , Parolly 1995a , Quézel 1973 ) are found here, and three of them, plus a number of subunits, have their type localities here. Compared to the other ranges in the Akda8lari and Beyda8lari, the grazing pressure on Bakirli D. is still fairly moderate.
Both in floristic and vegetational respects, the study area clearly belongs phytogeographically to the Lycian Sector of the Tauric Subprovince and S Anatolian Province (Parolly 1995a (Parolly , 2004 cf. Meusel & al. 1965 , Takhtajan 1986 . A principal feature of the Tauric System are its mountain forests composed of Pinus halepensis subsp. brutia (Ten.) Holmboe, P. nigra var. caramanica, Juniperus excelsa and J. foetidissima, and especially the Mediterranean firs, of which Abies cilicica (Ant. & Kotschy) Carr. and A. cephalonica Loudon are the most important, and Cedrus libani A. Rich. These Cedrus-Abies forests (Querco-Cedretalia libani) outline perfectly the range of the Astragalo-Brometalia; they mark the core part of the Tauric System and include the Western and Central Taurus s.l., Cyprus, the greater Lebanon, and in all likelihood also Crete. Within the Tauric System, communities of the Daphno-Festucetales super-class make up the zonal vegetation of the land above the trees.
The Lycian Sector is the westernmost phytogeographical unit distinguished along the Taurus axis from a Pisidian-Isaurian, Cilician and an Amanos Sector (Parolly 2004; see Meusel & al. 1965 for synonymy and also Davis 1971 , who suggested ranking of the Mediterranean parts of Turkey, W Anatolia, the Taurus and the Amanos, as districts). Between the sectors, the differentiation of the vegetation is mainly at alliance level, while provinces often bear particular orders. On Bakirli D., the westernmost of a series of geographically differentiated alliances is represented likewise in all vegetation types (Table 1 , 2). Within these mountain sections there are portions of mountain ranges and isolated stocks with unique associations and a particular endemism making them reasonably distinct from the neighbouring areas. In the Lycian Sector, the Beyda8lari and Akda8lari bear diverging vegetation below the alliance level. The endemics of the coastal eastern Beyda8lari plus a great many more widely occurring but scattered endemics mark the units (associations, geographical races) of that range and outline their particular phytogeographical position.
The flora and vegetation of Bakirli D. overall can be considered to be typical of all of the Western Taurus and so have much more than local importance. Our results may serve as a basis for the planned monitoring projects studying the impact of ski tourism on a subalpine ecosystem in the Taurus.
